The experiment comprised of six F 1 's, which were selected based on the combinations of low yield × high yield and low ASI × high ASI. The selected six F 1 's were crossed in full diallel mating design to synthesise 16 double crosses was estimated and validated on the basis of performance of their constituent single crosses. Out of 16 hybrids, DCH 15 recorded lower tasseling and silking days and hence it can be used further in breeding programme. While, DCH 13 recorded narrow mean for ASI are suggested for use in deriving superior inbred lines with a combination of narrow ASI and higher ear circumference and kernel rows ear -1 .The expected yield performance of DCH 5 (125.88), DCH 8 (124.23), DCH 10 (123.96), DCH 15 (123.73), DCH 6 (122.77) and DCH 12 (120.76) out yielded best check, Hema (119.00) for grain yield plant -1 respectively. DCH 12 predicted better for most of the characters viz., ASI, ear length, ear circumference, kernel rows -1 and 100 grain weight. While, DCH 15 predicted better for characters viz., days to tasseling, days to silking, plant height (cm), ear height (cm), kernels row -1 and shelling percentage. Therefore, these two crosses may be used as double cross hybrids for breeding programme. In both prediction methods, nearly 14 out of 16 double cross hybrids manifested significant differences between realised and predicted performance suggesting involvement of epistasis in genetic control of grain yield plant -1 .
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The discovery of heterosis phenomenon, the development of hybrid breeding technology and successful commercial exploitation of heterosis in maize is considered as significant landmark achievement in the history of agriculture during the present century. Shull (1908 and 1911) proposed to exploit heterosis in maize by developing single cross hybrids between pure inbred lines derived from open-pollinated varieties. However, parental homozygous inbred lines derived from the openpollinated cultivars were so weak that it was not feasible to use them in commercial hybrid seed production. Consequently, instead of single crosses, double cross hybrids resulting from the cross between two single crosses were proposed by Jones (1918) as they were more productive than homozygous inbred lines. The first double cross maize hybrids were grown by farmers during the 1930´s (Crabb, 1992) .
Synthesis and identification of heterotic doublecross hybrids (DCH) depends on a number of single-cross hybrids (SCH) involved in the crosses which become unfeasible with an increase in the number of single-cross hybrids. For instance, with just ten inbred lines the breeders need to develop 630 double-cross hybrids. The performance evaluation of such a large number of double cross hybrids is a highly resource demanding uphill task.
To save the precious resources and time, Jenkins (1934) suggested models to predict the double cross hybrid performance based on the performance of single crosses. Anderson (1938) found close correspondence between predicted and realized yield of double cross hybrids in maize.
Subsequently, models were also proposed to predict performance of three way cross hybrids (Jenkins, 1934) . Hence, the present study was carried out to predict and validate the performance of double cross hybrids in maize.
The experiment comprised of six newly developed F 1 's during summer 2012, which were selected based on the combinations of low yield × high yield and low ASI × high ASI as detailed below (Table 1 Good agreement between realised and predicted performances of double cross hybrid indicated adequacy of additive-dominance model in the inheritance of all characters except grain yield plant -1 and shelling percentage (Table 3 ). The rationale of high predictive power of the prediction method is that for any individual locus, the double cross hybrids {(A × B) × (C × D)} includes only those genotypes which are produced in the AC, AD, BC and BD single crosses. Thus, the magnitude of additive and dominance effects expressed in double cross hybrids would be the same as that of non-parental single cross hybrids. These two populations i.e., 'double crosses' and group of non-parental single crosses however, may differ with respect to a few specific combinations of genes at different loci which is of course inconsequential so long as genes at different loci are independent in action, i.e., epistasis is absent (Hallauer and Miranda, 1988) . In both prediction methods, nearly 14 out of 16 double cross hybrids manifested significant differences between realised and predicted performance suggesting involvement of epistasis in genetic control of grain yield plant -1 (Bauman 1959, Chahal and Gosal, 2002) (Table 3) .By and large, there was a good agreement between realized and predicted performance of double cross hybrids for all characters except for 100 grain weight, grain yield plant -1 and shelling percentage. 
